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Issues for discussion

¢ What are the uncertainties for the o,1,2 jet bins;
should they be taken from fixed-order NNLO, or

from elsewhere?

¢ Given a set of uncertainties (say, from fixed-order)
how do we treat correlations between the jet bins?



The need for the jet veto

‘Z‘) ’_T | B PES | l || I I | BEE I 8 L L I I n I ]
- e & -0f  CMSNs=7TeV,L =36pb’ 1
X T T I =5z I | - (D) B nt -
o 70k ATLAS Preliminary = S ]
8 - 5 Data [:l H->WW (mH=170 GeV) 1 () . (\1{“\‘{

= - W+jets top 7 = W ok
LE 60 B wvw B Z/y+jets ] ()O: Bl Z+icts ]
- ? @l WZ2/ZZ/Wy ] _ £ W ]

= - Ne=T7:ley : 50 2 di-boson
405 1 [ Ldt=35pb - s :
5 . 40+ =
= 301 f =
E 20 =
0 1 2 3 4 5 6 7 8 9 10 E * g
Jet multiplicity 10 + + 9
‘-1 T T Y O O S PR B U OR ST U AR W

I 2 3 4 5

N.
J€1s

¢ Large ttbar background forces binning via jet multiplicity;
25 GeV cut envisioned
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Large logarithms
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¢ Fixed-order expansion
shows evidence of large
logarithms
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¢ Large for LHC cuts (25 GeV)

¢ Scale variation for this cut
indicates §-6% uncertainty



Higgs pt reweighting

¢ Unfortunately can’t resum jet veto directly; forced
to rely upon other variables for insight
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& =N from J. Qian

¢ Reweight Monte Carlo to Higgs pr at NNLL using HqT Grazzini et al.

¢ But pr differs from the jet veto at O(a,?) due to multiple gluon emission



Higgs pt reweighting

¢ Unfortunately can’t resum jet veto directly; forced
to rely upon other variables for insight
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Note MC@NLO/POWHEG agreement after

reweighting



Beam thrust

'7;111
my

T =

7¢—:m = Z |]3‘I.T| 6_|7M| — Z (Ek s |Pf|) .
k k

s C T ,
0,(7311111:) o (1 . sﬂ_ A 1112 'cm ) e ) . 0,(‘ %ut,‘) o (1 .
n myg
4llll]lllllllllIlllllllllllll‘ﬂllllllllll
3.5 —— H-WW ‘¥
= & . et - ] /
@ ‘.ﬂ
N A -
é i {' '\.\ ’p/
- = .\. ’. Fen=TTeV
_g 1.5 ‘]( mpy =165 GeV
~ a
() 1 & ha W
o .. "‘t‘. o
0.5 » L 2
f ..‘.
0 s T i T B el T T 10 5 T (G 1 [ W B BT 0 B
0 10 15 20 25 30 35 40

7—cm [GO\F]

Berger, Marcantonini, Stewart, Tackmann, Waalewijn 2010

“Q‘SC'Alng’Pth...)

T ey
4O:llllllllllll lllllullllllllllJllllllllllllllllllE
30 E__ E(.‘lll = Te\"'. __E

B mpyg =165 GeV J

20 =

. 10F =

= 0F

© o -

°—10F =
00 3
. = B NINLL+NNLO 3
—30F == NNLO E
e :llll lllllllllllllllllllllllllllllllllIllllllllF
400 10 20 30 40 50

T [GeV]

Most importantly, a much
larger uncertainty



Beam thrust
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Reweighting

from F. Stoeckli
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¢ It appears that reweighting MC@NLO/POWHEG to pt spectrum gives

a description of all kinematic variables consistent with best guess



Reweighting
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¢ But given this we should be conservative with the error
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Uncertainty studies

5-6% for the o-jet bin, less than for the simpler
inclusive cross section, is too small...

First proposal: new verson of HqT Grazzini et al. will
allow for separate variation of Ur, Ur, resummation
scale, and non-perturbative parameters (next talk).
Vary all and take envelope, use max/min to
reweight MC@NLO/POWHEG and MC@NLO.
Find uncertainty after cuts. Is it larger than fixed-
order (5-6%) in o-jet bin?



Uncertainty studies

¢ Second proposal: use beam thrust to reweight

¢ More “knobs” allowing for separate determination
of sensitivity to collinear, soft, hard radiation, not
present in other approaches
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Correlations

¢ (31ven uncertainties we have now (fixed-order for
total cross section, 0,1,2 jet bins), how best to use
them and treat correlations?



Correlations: proposal 1

oc. =0 .%A * Take the total cross sections and their uncertainties from the
b tot CERN Yellow Report;

A » Estimate jet veto/bin (scale) uncertainties separately and take
L . .. Into account potential correlations with those on the total cross
Fractions in each jet bin i

/; correlation matrix ’ |
Gyt and f; correlation:

.00 —0.95 —().98
( 095 100 088 ) 0-jet=-0.99, 1-jet=0.96, 2-jet=0.95 from J. Qian

—0.98  0.88  1.00

4

Reproduces the following uncertainties for the o, 1 jet-bin cross sections,
my = 165 GeV, pr< 30 GeV veto:

¢ 5-6% in o-jet bin
¢ 14716% in 1-jet bin



Correlations: proposal 2

from F. Tackmann

First consider inclusive jet cross sections
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¢ Logic: logarithms of In(mp/p1e"t) appear in >1 cross section,
but not the total; assume these terms dominate error



Correlations: proposal 2

from F. Tackmann

First consider inclusive jet cross sections
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00 = Ototal — 0>1 , 01 = 0>1 = 0>3 0>2

¢ Note the larger uncertainty in the o-jet bin
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Correlations: proposal 2

same test case:

from F. Tackmann

Gk AT total Aff_ An‘fﬁ.:’ Aoo\| Aoy
T total 01 T 9 a0 o1 More
. TR ‘ conservative
]):1;[”' — 11 (_1()\"', 7] cut 3 10% 21% 45% 17%/| 29%
error
L T T R L T T s T TR e T TR T T T T LA R T R IR TR AT ].O L LT T T o e T T T A T T I R T T T T A T T TR AT A TRIRTA L TR AT I
8
__ e = -
" 2 6 —
: é
H hii E.,=7TeV =
mu=165GeV ] 1 my=165GeV -
BENNLO 2 E=ENNLO =
- --NLO ] ---NLO -
wbn bbb oo bbb EAR AN R L AN L RN Rk ot (6 B bl Y i

0O 10 20 30 40 50 60 70 80 90 100

PPt [GeV]

0

0 10 20 30 40 50 60 70 80 90 100
pt [GeV]

¢ Overlap between NNLO, resummed scale variation bands
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Correlations:

Correlations for {ototal. fo. f1. f2}
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proposal 2

from F. Tackmann

Can be translated into
an error matrix for the
event fractions
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¢ Overlap between NNLO, resummed scale variation bands



Another proposal for errors

» Determine central values of jet bin fractions 7, from MC by
each experiment for its selection;

* Calculate binned cross sections as

o =fxo .
i =Ji X O Gives 11-12%

uncertainty in the
o-jet bin for the

Ao-i — \/( Af; )2 O-rir T f;z (Ao-ror )~ test Stlldy

* Calculate uncertainties as

I.e. ignore the correlations between jet fraction and total
cross section, it's simpler !
o take the uncertainty on the total cross section from
CERN Yellow Report;
o estimate the uncertainty on the faction using fixed order
program such as HNNLO

from J. Qian



Conclusions

¢ Some worry that current uncertainties for cross sections in
jet bins (5-6% in o-jet bin) are too small

¢ Several studies suggested (HqT, beam-thrust reweightings)
to test robustness of uncertainty estimate from fixed-order
scale variation

¢ Different correlation technique that can, right now, increase
the uncertainties to the 10-15% level for o-jet bin

¢ How to best combine efforts with NLO-MC uncertainty
project?



